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(54) Title: METHOD OF MARKING AN OBJECT USING A LASER BEAM, AND METHOD AND DEVICE FOR 
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(57) Abstract 

A layer of a material transmissive of a laser beam or light beam is used to facilitate laser beam marking of objects 
and/or reading of machine-readable data markings previously formed on an object In the laser beam marking method of 
the invention, the layer (3) of material is applied over a region of the object (1) to be marked and a laser beam (2) scans 
through the layer in a predetermined pattern to form a visible mark on the object. The layer of material facilitates forma- 
tion of a distinct mark by the laser beam on various metals and other materials. In the reading method of the invention, the 
layer of material is held in contact with or in proximity to an object having a machine-readable data marking on a reflec- 
tive surface, and the data marking is scanned by a light beam through the layer. The layer of material cuts down direct ref- 
lections from the reflective surface and hence improves the readability of the data marking. A device for use in reading a 
machine-readable data marking is also disclosed. The invention is of particular benefit in relation to marking of bar codes 
on metal surfaces. 
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METHOD OF MARKING AN OBJECT USING A 
LASER BEAM , AND METHOD AND DEVICE FOR 
USE IN READING A MACHINE-READABLE DATA MARKING 
The present invention relates to a method of 
marking an object using a laser beam, for example a 
method of laser etching of machine-readable data 
markings such as bar codes onto a metal tag or other 
metal object, and to a method and device for reading 
machine-readable data markings. 

Attempts have been made in the past to mark 
metal surfaces using a laser beam (so-called laser 
etching), in particular by marking bar codes for 
identification purposes, for example on metal tags for 
attachment to car bodies in a car assembly plant. Such 
marking has in the past been effected by directing a 
laser beam directly onto the surface of a metal object 
to be marked. It is found that in order to produce a 
satisfactory mark, that is a bar code sufficiently 
distinct to be read by a bar-code reader, a high laser 
power and/or long duration of exposure must be used. 
The burning effect of the laser beam on the metal 
surface can in some cases burn right through the metal, 
and this is unsatisfactory when for example the metal 
object is a container or structural member of some 
kind. Moreover, laser exposure equipment is costly to 
run and so laser etching by this method (necessitating 
a high power or long duration exposure) is expensive. 
Certain metals, and other materials, are at present; 
considered unsuitable for laser etching of bar codes 
even using a":hi.gh power /long duration exposure. 

According to a first aspect of the present ^ 
invention, there is provided a method of marking an 
object using a iaser beam, comprising the steps of: 

coverrhg a portion of the surface of the 
obj.ect, to be marf;ked , by a layer ;7qfi a : material which is ■[ 



WO 89/07302 



PCT/GB89^00078 



-2- 

transmissive of the laser beam; and 

scanning the laser beam over the covered 

portion of the object in a predetermined pattern, the 

scanning rate and beam power being chosen such that a 
5 visible mark is made on the surface of the object 

through the material in the predetermined pattern. 

Preferably , the surface is made of metal. In 

general, however, the surface may be of any material 

which when etched by a laser beam forms a relatively 
10 dark mark. This applies, for example, to certain 

plastics. 

The material transmissive of the laser 
radiation may be, for example, any of the following: 
self-adhesive tape, plastics film, perspex, or glass. 

15 Preferably, a layer of adhesive is provided 

between the material and the surface of the object, and 
tlie r nateri al is adhered to the surface. The material 
and adhesive may conveniently be provided in the form 
of self-adhesive tape. 

20 Th ^ predetermined pattern may be a machine- 

readable data marking, for example a bar code, and in 
this case "visible mark" refers to a mark of sufficient 
contrast relative to the unmarked surface to be read by 
reading apparatus for the data marking (e.g. bar-code 

25 reader) . 

The layer of material may be retained after 
marking, or it may be removed. In the case of a 
machine-readable data marking, it is preferable to 
retain the material over the marking since, being 
transmissive to" the laser radiation of the marking 
beam, it will not in general impede reading by reading 
apparatus such as 'a bar code reader .using laser 
radiation. On the contrary , it is found that the 
presence of the layer actually improves the readability 
35 of a data marking when marked on a reflective surface, 



30 
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by reducing the amount of direct reflections reaching 
the detector of the reading apparatus. This effect 
also occurs with pre-existing markings, formed by 
methods other than that of the first aspect of the 
5 invention . 

Thus, according to a second aspect, of the 
present invention, there is provided a method for 
reading a machine-readable, data marking using a light 
beam, the data marking having been marked on a 
10 reflective surface, comprising:. 

providing, in contact with or in proximity to 
the reflective surf ace a layer of a material which is 
transmissive of the light beam and which directly 
reflects the beam to a lesser extent than the 
15 reflective surface; 

scanning the light bearn across the data 
marking through the layer; and 

detecting light reflected from the reflective 

surface; 

20 whereby the layer acts to reduce detection of 

direct reflections of the light beam. 

The layer is preferably provided at a distance 
of between 0 and 20 mm from the reflective surface. 
The layer may be placed in position either before the 
25 data marking is marked or afterwards ; in either case 

the layer is conveniently provided in the form of a 
self-adhesive film or sheet which isadhered to the 
reflective surface. 

According to a third aspect of the . present 
30 invention, there is provided a device for use in 

reading a machine-readable data marking, comprising: 

an object having such a data marking marked on 
its surface; arid ' . r 

'a layer of a material which is transmissive of 
35 a light beam used in reading apparatus , for the data 



marking, but which - produces less direct reflections of 
that beam than the. bare. surface of the object, the 
layer being . provided > over the data marking in contact 
with or in , proximity to the object,. whereby the 
readability of the data marking is improved. 

In the f above, second and third aspects of the 
invention, the machine-readable data marking may 
comprise a bar code. 

> Reference is made> by way of example , to the 
accompanying drawings in which: 

Figure 1 illustrates an- example of a 
. conventional method- for marking an object, using a : laser 
beam;. < : , ■ . - . ... ^ . . •■ .. , . u . r , 

, Figure 2 illustrates an example of .a .method of 
marking. an object -in accordance with the, first aspect 
of the present invention; . 

, Figure 3 illustrates results obtained using 
the conventional marking method? and 

Figure 4 illustrates results obtained using a 
method exemplifying the first aspect of the invention. 

As shown in Figure 1 , in a conventional laser 
marking (etching) method, the surface of a metal object 
1 is directly irradiated -with a laser beam 2 . The 
la : ser radiation causes local, heating and vapourisation 
ir * a _ region 11 of the metal surface in and immediately 
ad j acent the exposed region , generating vapours which 
escape into the atmosphere as indicated at 5 . The : 
exposed region of the metal -is changed in texture 
compared with the unexposed parts of the surface, and 
for example when the, unexposed surface is bright and 
.shiny, the t ,exposed parts . appear somewhat darkened in 
comparison. , This. allows a visible rand permanent 
marking .to,, be : made: in the metal surface, and when the 
laser beam is : , scanned, in_a predetermined pattern, -a 
desired bar code, words or numerals can be formed. 
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However, in order to form an acceptably 
visible marking-,' for example a bar code of suffi'ciient 
contrast relative to the unexposed' surface" 1 to- be read 
by a bar-code reader, a high power and/ or long duration 
5 of exposure is required, penetrating deep into the' 

metal as indicated by* 11 in Figure 1 . This can weaken 
the object and in any case makes the marking expensive 
to perform, since the laser beam exposure equipment is 
costly to run. Consequently, laser marking is at 
10 ^present unsuitable and/or ■ uneconomic for many potential 

applications. '*■ v * - r 

1 The- -inventor of the" present invention has 
discovered that, by cover ing the : surf ace to be exposed 
by a layer of a material transmissive of the laser- 
15 \. radiation, satisfactory marking can be obtained with 
... less exposure of the surf ace , that 'is With : a r less 
powerful beam and/or a faster scanning rate. 

Figure 2 shows an example -method of exposing a 
metal surface, such as a metal tag to which a bar code 
20 'is to be applied. As shown in Figure 2, a layer of the 
transmissive material 3 is placed in close contact with 
the metal surface 1:. The "laser beam 2 passes through 
the layer of material 3, to the metal surface.' Since 
the layer* 3 is transmissive of the laser radiation, 
25 ..i.e. allows the laser beam to pass through without 

significant absorption, it "is largely unaffected by the 
. laser . beam and remains in position over the metal 
surface. As before, however, local heating and 1 
vapourisation takes place in a region 12 of the metal 
30 ..surface* Under . the heat generated in region -12, the 

,l ; ayer 3 may expand -slightly over this region (depending 
^on.its composition):. " Duel to the lower "amount of laser 
beam exposure, .the region 12- is smaller, in particular 
^shallower, than, in -the conventional method and yet it 
35 is found that ra : ..dark' mark -is* -lef t relat ive to" the 
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unexposed regions. 

The reason for this is thought to be that the 
vapours generated in the exposed region are no longer 
free to escape to the outside atmosphere f but are 
5 trapped under the layer 3, and consequently recombine 

with the molten metal in region 1 2 forming oxides which 
appear much darker than the surrounding unexposed 
metal. Thus , the mark is apparently formed riot simply 
by a change in surf ace texture as for etching of bare 
10 metal, but a chemical change in the'" surface region of 

the metal. 

The amount of reduction in laser power, 
compared with conventional methods, enabled' in' this way 
may for example be 4 0% or moire. This corresponds to a 
1 5 power of under 20W required to mark most metal 

surfaces. 

This effect has been found to occur with 
several metals including aluminium, zinc, copper, 
brass, all types of steels, and lighter (whiter) grades 

20 of cast iron. However, the effect need not be confined 

to metals as already mentioned. 

For the purpose of testing the above method, 
an industry standard 60 watt CW/ switched multimode YAG 
laser engraving machine was used. The machine was 

25 equipped with Q-switching, a' 12/20 beam expander arid a 

160 ram flat field object lens. Beam directional 
control was obtained by X, Y axis galvanometer mounted 
mirrors. The whole system was controlled by a force 
"computeir with input via a terminal screen and keyboard. 

30 For tests, a four character interleaved 2 of 5 

bar code type was used. As is common practice, the 
code numbers were marked in" text beneath the bar code, 
the whole being constructed by the machine's software 
in the usual manner. * The bar code was etdh^d using a 

35 final beam diameter of 0.01mm hereinafter called the 
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"beam spot". The beam spot was moved in such a way as 
to build up the bars of the code from vertical lines 
0.01 mm wide, the lines being marked parallel and next 
to each other. . r 
5 The speed at. which. the laser spot was moved in 

an X,Y direction while marking is hereinafter called 
the "marking speed". The term "transition" below 
refers to the time during which the beam spot was not 
marking but moving between one line or bar, text ; . 

10 character and another. While in transition the beam 

was moved at t its ( maximum spjeed of 1 OOOniin/ second , , 
hereinafter called the "transition speed". The total 
transition time. used in marking the, codes and text per 
.., mark was typi.gally l [ ess than t 0.03 seconds. 

15 ... To. mark metal using, the conventional method 

(i.e. without any covering layer) with a code 
constructed as described, a marking speed of around 
5mm/second was found to give the best results. 
Increasing this speed to 10 mm/second was found to have 

20 a noticeably deleteriqus effect and as speed increased, 

the black bars of the code faded, until at around 
30mm/second the bars had. faded sufficiently to prove 
difficult to read using a bar code reading device. 
This was found to be the case with a variety of metals 

25 generally, accepted as being able to be marked using 

this conventional method . 

A four character code 5mm in. height, by 19mm 
wide constructed using 163 vertical lines and marked at 
5mm/ second would take a total, of 163.. 03 seconds for 

30 .marking to be completed. At a speed of 10mm/second it 
- would take. . 81 . 5.3 , seconds to complete the , mark , 
impractical for almost every industrial application. 

However,, using the method of the present 
invention, the marking speed can be increased. . A r . 

35 marking speed of 80mm/ second was used to mark bar codes 
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onto a number of metal types. The codes were 
constructed as before with the exception that the code * 
was 10mm high and 19mm wide and a covering layer was 
provided as described above. The marks were completed 
5 in 14*94 seconds, 14.41 seconds to mark the code and 

0,53 seconds to mark the characters "1989" beneath the 
code, transition time included. Further tests have, 
shown that non-ferrous metals can continue to be marked 
at much higher speeds, typically 200 to 4 00mm/ second. 

1 0 At these speeds the code and text can be marked on 

aluminium within 3.0 seconds. In one instance codes 
were marked onto anodised aluminium and still found to 
be fairly readable at speeds up to 900mm/second and 
taking less than 1 .5 seconds to mark. 

1 5 The table below lists a variety of materials 

that were marked in the tests using the method of the 
invention. They were all marked with a 10mm high by 
19mm wide 4 character bar code, underneath the code 
number 1989 was marked in 1.8mm high text using a 

20 marking speed of 80mm/second. 

Bar codes pre-printed on supermarket goods 
picked at random were used as control samples. These 
indicate how well the metal marked codes compare with 
paper printed labels. 
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The readability percentage indicates the 
average number of reading attempts required, e.g. 50% * 
implies that two attempts will be required on average, 
25% corresponds to four attempts, and so on; (However, 
5 this relationship breaks down at lower percentages : 

below 20% or so many attempts may be required ) . As can 
be seen from the above Table, the readability results 
"attained on metal surfaces using the present invention 
compare favourably with those for everyday supermarket 

10 goods whose bar codes are required to be read by POS 

(point-of-sale) scanners, light pens, arid the like. 
This confirms that bar codes marked on metal surfaces 
by the present invention can be read by bar code " 
readers in common use without requiring more sensitive, 

15 specialist equipment. 'The readability figures in the 

Table are all based for "bare" bar codes, that is, the 
tape used to enhance the etching was removed before 
testing the readability, " 

The difference between the readability of 

20 laser-etched markings obtained with and without the 

first aspect of the invention, all other conditions 
being equal, can be readily appreciated by comparing 
Figures 3 and 4. - 

Figure 3 shows a bar code and some text etched 

25 onto a piece of sheet aluminium without using any 

covering. Figure 4 shows the samfc markings etched onto 
an identical piece of aluminium under the same etching 
; ? conditions ( pbw«=>r , marking speed and so forth ) but -with 
a layer of transparent self-adhesive* tape applied to 

30 the surface in accordance with the first aspect of the 

invention, (The words "WITHOUT" arid "WITH" 
respectively were applied afterwards with a ballpoint 
pen). The difference in legibility between the two, as 
picked up by a :: ph'otoc6pying machine, which 'uses a 

35 ' similar type of scanriing to many b£r ' code readers ; is 
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self-evident. 

The range of focus in the Table refers to the 
distance range, along the reading beam within which the 
bar code can be successfully . read . The light beam 
5 scanning the bar . code has a focal point at which the 

bar code should - ideally be placed, but the reading, 
apparatus can tolerate a range , of positions around this 
focal point.. Clearly,, the longer the range , of. focus, 
the Abetter. , 

10 The read angle, is the angular range within 

which the beam can strike the bar . code (which of course 
,. is normally . f lat ) whilst ..still, .allowing, a successful 

read,. . Again, the larger this range, the. better. F.or 
..certain metals, this range is relatively restricted, due 
15 . to their particualr reflective properties. . ^ 

Although the highest attainable marking . speed 
appeared to be around 4,00mm/ second for a large number 
of the metals tested, and an upper limit was being met 
with anodised aluminium at 999mm/second , this merely 
20 reflected the upper limit of the test apparatus itself. 

Indications . are that with more power .available , the 
speed of marking may be extended well beyond those 
figures. In fact 80 mm/second is the lower limit for 
. marking using Sellotape (RTM) and similar coverings, 
25 because at, slower, speeds, r th<e tape itself burns through. 

The test machine's upper speed limit of 
... 99.9mm/second is set by, the maximum speed at which the 
galvanometer mirrors ,can be moved (the speed ; that. the 
laser beam can be moved around the surface of the 
30 target material). ^ , : . . , . 

Extrapolating : from the .above results, it 
appears, that a, machine .of 120 yatts laser power would 
have a lower limit on marking speed of around 
1 6 0mm/ second when using cpvering tape, with a band . 
35 . between 40Q T 8Q0 .mm/second ± pr raqst metals. The marking 
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time for a bar code can be calculated as follows: 

Marking time = No. of lines per code = x code 
height (mm).* Marking speed (mm/ second) + 
transition time (e.g. 0.03 seconds K 
5 So, for example, the marking time for a 163- 

line x. 10 mm high bar code; at 800 mm/ second . marking 

speed is : - 

163 x 10mm * 8 00mm/ second =2.0375 + 0.03 =2.0675 
seconds (marking time) 

10 it . ; If : the- mirror speeds is increased beyond 1 

metre/ second , say to 2 metre/ second then the transition 
time is reduced to 0v0.l5 seconds . : , . - ; 

r : 'Such short marking' times have: not been*' . 
Considered; possible before.,: when etching bar codes onto 

15. i metals and the like, and' enable bar code marking in; , 
previously uneconomical applications. 1 

The above figure of 163 lines for. the 4 
character 19 mm wide bar code represents a desired 
minimum. In fact it represents 9.6mm as bars and 9.4 

20 : mm as spaces. This means that the bars are constructed 
of 14.16 lines (0.01mm wide) per mnu In .fact the more 
lines per mm (up to a pointy the. darker the bar. Tests 
show that it is desirable to have no less than 30 lines 
per mm, (where time allows.) , which would of course 

25 affect the marking time. 

Nevertheless, the .test results- establish that 
the marking time^ required when using the present 
invention can be drastically reduced compared with; the 
conventional method , and indeed the present invention 

30 makes bar coding of certain metals practical for the 

first .time, particularly, non-ferrous metals and alloys. 
' v. After the completion of laser beam exposure 

using the iabove-desctfibjed method, ±he resulting 
markings are clearly visible ^through the 1 layer 3 , so 

35 this layer 3 .can 1 be retained if-de?sired . . < Indeed, -in 
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the case of forming bar codes or other type of data 
marking on reflective surfaces such as metal surfaces, 
it is positively advantageous to retain the layer 3. 
This is because it is found that readability of the bar 
5 code by bar code readers, is actually improved by the 

presence of the layer. This leads to the second and 
third aspects of the invention as explained below. 

In other applications , however, it will be 
preferable to peel of f the layer. 3 which is then simply 

10 discarded . : - 1 ; ■ ... \ ' 

Since, for example:, Ordinary clear adhesive., 
tape (e.g. Sellotape (RTM ) ) can be- used to provide the 
flayer 3, the present invention ;is extremely cheap; and 
easy :to ; implement . ; " Other, materials- can also be used to 

15 provide the layer . 3., such' as transparent plastics--, 

films, perspex and glass. For awkwardly- shaped 
objects, it is possible to vacuum-shrink a film, of ■ 
polythene or the like onto the object to provide the 
layer 3. It is desirable, for maximising the effect of 

20 the first aspect of the present invention, for the 

layer 3 to be in as. close contact as possible with the 
metal, surface, and for this reason a flexible film , 
vacuum .shrunk or adhered with an adhesive is preferred. 
The layer 3 need not be completely visually clear but 

25 may be translucent, tinted or coloured, so long as 

laser radiation of, the kind transmitted by .laser beam 
expoisure equipment is transmitted well. Such equipment 
may for example use a YAG or ICO2 laser. 

As already mentioned, when the above-: 

30 described .method is used to form "machine-readable^data 

markings, such as -bar codes.,: the resulting "markings are 
highly: suitable for reading by laser- scanning equipment 
of the kind; used to read conventionally laser-etched 
bar codes and ; the: like.; However, the readability can 

35 be further improved. 



The second and -third aspects of the present 
invention willnow be explained. 

Bar code reading apparatus employs a process 
similar to a conventional etching process, that is, a 
light beam is scanned over the bat code and the 
variation in reflected light is used to read the code* 
Some types of bar cpde reading apparatus,, such as light 
pens sometimes used ;at supermarket checkouts, employ a 
light beam produced .by one , or more light-emitting 
diodes (LEDs). Other . types of reading apparatus 
utilise a laser, beam similar to . that used for laser 
etching but of much lower power (of the order of .. 
milliwatts v .rat;her than. Watts) ; such as, a He-Ne laser. 

■ In, any case^, the 1 rea r ding beam ..scans the bar 
code and reflected light from the bar-coded surface is 
picked up by, a photodiode or .other optical detector. 
The detector is used to determine . dark or light 
(absent) bands in the bar code on the basis of diffused 
light from the surface, rather than direct reflections. 
Direct reflections from. the surface are to.be avoided, 
as th^se "swamp" the detector, and reduce- the 
readability of a bar code marked on . a reflective 
surface, such as a metal surface or glossy painted or 
printed surface. , : 

It is found that with a layer of transmissive 
material in - position over the surface, either in close 
contact with (e.g. adhered to) or in proximity to the 
surface, the. amount of direct reflected light reaching 
the detector is reduced > and hence reading can be ■• ; 
performed more reliably. . - As an example, a bar code 
marked on a., highly, reflective surface which, normally 
gives only 20% readability (consequently requiring, on 
average f iye scanning,, attempts to produce a successful 
jread) , is. found to ; give ,60% readability ^ when covered by 
a layer of polythene. r , , , , ... 
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Of course, the maximum readability in any case 
is 100%, and in cases where the bar code already has a 
high readability, the improvement gained by adding or 
retaining a transmissive layer may only be small 
5 There is a limit to how far the layer can be 

positioned from the surface whilst providing an 
advantageous effect. If it is placed too far away, the 
incoming light beam is diffused to an undesirable 
extent and no longer scans the bar code precisely 
10 enough. The preferred range * of positioning for the 

layer is between 6 and 1 * 20 mm' f torn the reflective 

surface. ! ; - " '" ; *' 1 

- v The most effective material' so- far identified 

fot use in the 'second and third aspects of the 
1 5 invention, is -Scotch' (TM ) Magic 81 0 tape manufactured 

by the 3M company. -This -material 1 is 'also satisfactory > 
for enhancing laser etching in accordance with the 
above-describeid first Aspect. 

It will be noted that the use of a layer of 
20 transmissive material in this way is applicable to bar 

codes on any reflective surface and is -not confined to 
surfaces suitable for marking by the method of the 
first aspect of the invention. \ The bar codes need riot 
have been laser etched but may have been painted or 
25 printed. 

• Moreover, any suitable light beam can be used 
as the reading beam. In this context the expression 
"light beam 1 ' includes any kind : of electromagnetic 
radiation, not just visible light. 



is of particular benefit 
which metal tags are 



30 f The present invention 

in the automobile' industry, ih 
attached to car bodies during Assembly- on production 
- lines. " These niefeal tags are bar-coded for identifying 
: the particular car model which T each body is "destined to 
35 become. By use of a preferred example bf the* methods 



of the present invention, the tags can be bar-coded and 
then read whilst retaining a layer of self-adhesive 
transparent tape. Subsequently, in the paint shop, the 
car body is sprayed all over with paint and normally 
the code on its tag would be covered too. Using tape, 
however, the self-adhesive tape can simply be removed 
after spraying to expose the bar code once again. ^ In 
this way the bar code can be preserved for assisting 
subsequent work, without heeding to be' specially 
protected from paint or replaced after ^ painting. 

The advantages of the present invention will 
be apparent . * ; '■' ; r ' r " 

By virtue of 'the first aspect of the 
invention, because the affected region under laser beam 
exposure is relatively shallow, the' amount of 'damage to 
the metal is reduced and moreover the affected region 
turns out slightly narrower , allowing improved 
definition of the patterns t6 be marked. 

Since the required exposure for a readable 
marking (e;g. a machine readable data marking) is less, 
the scanning rate can be increased, allowing the 
markings to be formed more quickly so that the 
expensive laser beam exposure apparatus is utilised 
more efficiently. The cost of marking objects in this 
way is hence reduced and : it is thought that the method 
of the present invention could be' used in a wide 
variety of marking applications for information and 
decorative purposes. ^ ^ : 

One envisaged application is in the etching of 
brassware. The laser beam exposure apparatus is 
readily controlled b^~ computer, arid hence by 
programming a desired pattern, series of words, or the 
like into a computer a corresponding etching could be 
produced completely automatically. Since computers can 
manipulate any -digital 1 information, a digitised image 
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could be fed in. and used to drive the laser beam in. 
order to produce decorative, effects quite unobtainable 
by other means. 

By. virtue of ,the second and third aspects, of 
5 the present invention, thp readability of machine- 

readable data markings, including bar codes, formed on 
reflective surfaces can be improved in an extremely 
simple and inexpensive way. . 

To summarise therefore, in the present: 

10 invention a, layer of a material transmissive, of a laser 

beam. or light beam is used, to facilitate laser beam 
marking of objects and/or reading of machine-readable 
data markings previously forced : qn t an obj ect . 

In the laser beain marking method of. the . r - , 

15 : invention, the layer of material . is applied over a - 
region of the. obj ect _to be marked and a laser , beam 
scans through the layer in a predetermined pattern ..to 
form a visibly mark on the object. The layer of 
material facilitates formation. of a distinct mark by 

20 the laser beam on ; varipus metals and other materials. 

.In the reading method of ...the invention, the 
layer of material is held in contact with, or in 
proximity to an object having a machine-readable data 
: marking on a reflective surface, and the data marking 

25 is scanned by a light beam through the. layer. The 

layer of material cuts down direct reflections from the 
reflective surface and hence .improves t}ie readability 
of the data marking. A device for use in reading a 
machine-readable data marking is also disclosed. 

30 The invention is of particular benefit in ; 

relation to marking of fc>ar qodes on metal surfaces. 
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CLAIMS : 

1. A method of marking an object using a laser 
beam, comprising the steps of: 

covering a portion of the surface of the 
5 object to be marked , -by a layer of a material which is 

transmissive of the laser beam; and 

scanning the laser beam over the covered 
portion of the object in a predetermined pattern, the 
scanning rate and beam power being chosen such that a 
10 visible mark is made oh the surface of the object 

through the material ih the predetermined pattern, 

2. A method as claimed in claim 1 , in which the 
material transmissive of the laser radiation: comprises 
one of the following materials : self -adhesive tape, 

15 "plastics film, perspex, and glass. " ' ' J: 

3. A method as claimed in claim 1 , in which a 
layer of adhesive is provided 1 between the material and 
the surface of the object, and the material is adhered 
to the surface, 

20 4. A method as claimed in claim 3, in which the 

material and adhesive are provided in the form of* self- 
adhesive tape. 

5. A method as claimed in any preceding claim, 
wherein the predetermined pattern is a machine-readable 

25 data marking. 

6. A method as claimed in claim 5, wherein the 
material over the marking is retained for use in 
subsequent reading of the marking by reading apparatus. 

7. A method as claimed in claim 5, wherein the 
30 machine-readable data marking comprises a bar code. 

8» A method for reading a machine-readable data 

marking using a light beam, the data marking having 
been marked on a reflective surface, comprising: 

providing, in contact with or in proximity to 
35 the reflective surface, a layer of a material which is 



transmissive of the light beam and which directly 
reflects the beam to a lesser extent than the 
reflective surface; 

scanning the light beam across the data 
marking through jthe layer; and 

detecting light reflected . from , the reflective 

surface; 

whereby the layer , acts to reduce detection of 
direct. reflections of the light beam. 

9. A. method as claimed in claim 8, wherein said 
layer is provided in the form of a self -adhesive film 
or sheet which, is. adhered ; . to t the ref lective surface. 

10. A method as claimed in claim 8, : wherein said 
layer is provided at a distance of between. 0 and 20 mm 
from the reflective surface. , , , . 

11. A method as claimed in claim 8, wherein said 
layer is placed in position prior to marking the data 
marking on the reflective surface. 

12. A method as claimed in claim 8 , 9 , 1 0 or 11 , 
wherein the machine-readable data marking comprises a 
bar code. . , . .. 

13. A device for use in reading a machine-readable 
data marking, comprising: 

an object having such a data marking marked on 
its surface; and 

a layer of a material which is transmissive of 
a light beam used in reading apparatus for the data 
marking, but which produces less direct reflections t of 
that beam than the bare surface of t the. object, the 
layer being provided over the. data marking in, contact 
with or in proximity to the object, whereby .the 
readability of the data marking is improved. 

14. A device as claimed in claim 13, wheredLn the 
machine-readable data marking comprises a bar code. 
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